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Parameter Adaptive Control in Serial Pattern Learning

" Koji CHOSHI, Akihiro HASHIMOTO, and Seiji KITAMURA

Abstract

The present experiment examined the processes which serve to adapt the movements to a
changing structural parameter using the tracking task of serial patterns. Two kinds of changes in
the structural parameters were dealt with here : those were (1) ISI change and (2) serial position
change.

Subjects were 20 right—handed male undergraduate students. They were randomly assigned
to two groups (nonadaptive and adaptive group) with ten subjects in each group. The serial pat-
terns for the two groups were as follows : nonadaptive group (251364—251364); adaptive group
(251364—+251346). In addition, both groups received a changed ISI(800msec—500msec) at the
initial phase. The instructions emphasized that the task was repeated until each serial patterns
had completed perfectly with an anticipatory response.’

The results showed that under the final acquisition phase both groups significantly increased
the anticipatory response and reduced the corrective response. In both groups, the percentage of
anticipatory response for the initial transfer phase significantly decreased compared to the final
acqusition phase. Furthermore, in the initial transfer phase, the adaptive group showed more signi-
ficant decrease in the anticipatory response than in the unadaptive group. These findings were dis-

cussed from the viewpoint of the order through fluctuation.
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Fig.1 Experimental situations and four performance measures
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Table. 1 Means and Standard Deviations of
Trials to Criterion for Each of
the Two Patterns in the Two Groups

Group - Nonadaptive Adaptive
Pattern 12 1—2
Subject N=10 N=10
A 19 40 14 7
B 3N 4 |, 7 19
o] 64 9 7 5
D 16 5 46 68
E 17 62 14 30
F 20 14 30 25
G 14 4 4 10
H 5 39 35 5
| 79 .28 57 18
J 46 20 5 17
Sum 311 267 239 204
Mean 3.1 26.7 | 23.9 20.4
S D 24.2 19.6 18.0 18.7
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CORRECT RESPONSE

o NONADAPTIVE (SEQUENCE: 251364 -251364 )
(SEQUENCE: 2 51364 ~251346)
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Fig.2 Percentage of correct responses as a function of the Jocation in sequence,

given separately for each group.
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ANTICIPATORY RESPONSE

oNONADAPTIVE (SEQUENCE:251364~251364 )
% OADAPTIVE (SEQUENCE: 251364 -251346)
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Fig.3 Percentage of anticipatory responses as a function of the |ocation ‘in sequence,

given separately for each group.
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OB LIRS R L Tz,
(RBRICEE) RNy - 0BHFETCROEELZ L}, RAOEXMEZFRLAY, &
Ny - DRFFEEXRBR LAV THENTH L, £2C, WHEHERICBTIBRHEETO
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~ ERROR RESPONSE
o NONADAPTIVE (SEQUENCE:251364 251364 )
% ) OADAPTIVE (SEQUENCE: 251364 ~251346)
100 INITIAL PHASE FINAL PHASE INITIAL PHASE FINAL PHASE
90
80
701
60
50
40r
30t h
20t
10f 00_/:\./ i. : 2 ’
0-
i} 1 1 i1 1 1 1 1 1 1 1 1 1 1 ) I 1 [ 1 1 IR S |
1 2 3 4 56 1 2 3 4 5 6 1 2 3 4 56 1 2 3 4 5 6
LOCATION IN SEQUENCE LOCATION IN SEQUENCE
Fig.4 Percentage of error responses as a function of the [ocation in sequence,
given separately for each group.
OMISSION RESPONSE
#NONADAPTIVE (SEQUENCE:251364~251364)
% OADAPTIVE  (SEQUENCE:251364 ~251346)
100 INITIAL PHASE FINAL PHASE - INITIAL PHASE FINAL PHASE
90r i
80
701
60+
501
40+
30 :
208 M
10-
o 0/0\0/0\0/o o f g : Qif
1 1 1 11 1 1 1 1 1.t 1 1 1 g
123456123 5 6 123456123456
LOCATION IN SEQUENCE LOCATION IN SEQUENCE

Fig.5 Percentage of omission responses as a function of the [ocation in sequence,

given separately for each group.



FHFUNG — L EBONG X — 5 HILHE — 37 —

A

e o Ts 5 T3 6 4
daptive -~ 5 1 3 6 4 onadaptive ~
k’%ggtav"e” 22 2 1 3 €& 4  Adaptive -2 5 1 3 4 6
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Fig.6 Mean anticipatory reaction times as a function of the serial position,
given separately for each group.
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- OADAPTIVE OADAPTIVE
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Tdhbo

E:2 8]
REFEFFONGRIN NS — v DBHRBEELS 2 C, Bt (BERe) LHETHg



— 38 — R FiG-#F RF - AN NG

2 (EBERR) OmHHAR*E2CRBRIETET T4 T TS L, ALHEaR cifk
NI RA=FELTDIL S I DAHELERS N FRHIGEE & AIGHHBETRYILE & RRETR
R (IS1) LwHiBENT A—FOELDHIBICEIIOVT, 420137 +—< v APE
(ERE, REREE, BFE, RS »oHEOACHEARE BRI L, ZOF, [
L D RETBROBMKRET, ERE2BL &2 0 RBRICEASERT Y -0
BHRERELER L. LA L, ACHEAROMMBRRICBIT LSS, MEEe b RBRGICHE
SWRON, EICHRERDOBENT A - DEMDD > -BISH TR, FOETRELI o,
BEOBEUOTHETIE, BE/ST A - BRFULBZTEN I S 1T E»DETH 70 £
DFEITIR, ZOWE T A—5 O TEIL) BAHIQLER/ A XDOFEAERL, 2O®KIC T
b1 BFTORFEOHIBRARNAONIZ, LOLARETRR, Z0L5% "L E4BLTOK
i BRRRON ol £0720, W6 ER ) L XD EHOBRFHEICEASHR, F0OZ LI
LD RVAZEILEY, FLOVEENER IR VLLYZHACHBRLOERI, vs5EnER/
4 ADEE 2 MBI T 2 UERD L,

2 % XM

1) Cote, D 0., Williges, B. H,, & Williges, R. C. : Augmented feedback in adaptive motor skill training. Hu-
man Factors, 23, 505-508, 1981.

2) BBEE BT RAT LBy —RisnEHE. AR-VLBERE, $7%, $15, 6064,
1981.

3) MBER  EHFB BT LECEEOMN. LEREREGHERCEN. WRITBHEHE, H6 %,
75—82, 1982,

4) FABEE AR -ERFE OMBE NN LA EREXEREHFHLEV. REAFTETR,
% 33, 21—30, 1985.

5) HBERE  HCHBR L LTOAHOERSEE. LRERFRSHERLEV. REBATFHR, $4%,
11—21, 1986. )

6) IR - BERE - LG EEEROBRELEFEFICBIIL T ¥y 7 X IRERFREHERR
BV RIEEEHFFERIR, %44, 4358, 1986. .

7) BEHAE NI B A RANEA. X7 L LG, $525%, 715—726, 1981

8) Horsthemke, W., & Lefever, R. : Noise—induced transitions. New York : Springer—Verlag. 1984.

9) EEEXI ECHEOREOBM. L. #5%, 15, 12—25, 1966.

10) BINEEX - B SIEMTENC B 28I L £F. EWWE, $10%, $3F5, 1117, 1971

11) Kelley, C. R. : What is adaptive training ?. Human Factors, 11, 547-556, 1969.

12) Lintern, G. : Adaptive training of perceptual—motor skills: issues, résults, and future directions. Interna-
tional Journal Man—Machine Studies, 10, 521-551, 1978. .

13) =@R— EIEHER. FRLHE, $9%&, $5%, 4353, 1970, ”

14) 8K ©ECHIEER-SROBRIE. Y27 A LHM, $263%, $35, 172—181, 1982.

15) BERE ! VAT AR, RIHE, HCHERL, FEOBRE MBS L EFHEOEROIDIC
—. MERE, $19%, 66—77, 1985.

16) Williges, R. C., & Williges, B. H. : Critical variables in adaptive motor skills training. Human Factors, 20,
201-214, 1978.



